Dextromethorphan blocks opioid peptide gene expression in the rat hippocampus induced by kainic acid.
We have previously shown that dextromethorphan (DM) antagonizes kainic acid (KA)-induced neurotoxicity. Accumulating evidence indicates that the induction of seizure activity causes profound alterations in the levels of hippocampal opioid peptide mRNA. The present study was performed to further explore the effect of DM on KA-induced seizures as measured by hippocampal opioid peptide mRNA levels. Both Northern blot and in situ hybridization methods were used to examine the proenkephalin (PENK) and prodynorphin (PDYN) mRNA levels in the rat hippocampus. The robust seizure activity induced by KA correlated with a significant increase in hippocampal opioid peptide mRNA levels. Pretreatment of rats with DM decreased hippocampal PENK and PDYN mRNA levels and seizure activity induced by KA. Hippocampal PDYN mRNA levels fell quickly but PENK mRNA levels fell rather slowly, indicating that the PENK and PDYN mRNAs are differentially regulated. Our results demonstrate that DM modulates opioid peptide gene expression induced by KA, and that DM protects against KA-induced seizures.